The increasing prevalence of childhood obesity in Latin America poses a major public health challenge to the region. In response, many countries are implementing obesity prevention programmes aimed at modifying known risk factors. However, the limited scientific evidence inhibits the development and implementation of novel, effective interventions across the region. To address these gaps, the NIH Fogarty International Center convened a workshop of researchers, policymakers, programme implementers and public health advocates who are actively engaged in the region to prevent childhood obesity. Major aims of the meeting were to define the current status of childhood obesity, identify the scientific gaps in our understanding of the epidemic, point out the barriers and opportunities for research and outline a plan for capacity building in the region in the area of childhood obesity. This series of articles reflects the key outcome of the meeting and offers an analysis of the knowledge translation needed for evidence-based policy initiatives, a review of the research agenda and an evaluation of research capacity in the region. The goal of the papers is to inform the development of multidisciplinary and multisector research collaborations, which are essential to the implementation of successful childhood obesity prevention strategies in the region.
Introduction
Childhood obesity is increasing at alarming rates across the globe. The World Health Organization has called childhood obesity 'one of the most serious public health challenges of the 21 st century' (1) . Progress to address this growing epidemic is slow and inconsistent, highlighting the need for evidence-based interventions that can be scaled. Childhood obesity negatively influences quality of life and educational attainment (2, 3) and greatly increases the risk of becoming an obese adult (4), a condition that is frequently lifelong. When obesity affects a large proportion of the population, not even the most industrialized countries can provide the lifetime health care associated with it and its comorbidities. Across the world, although particularly in low-income and middle-income countries, the best and sometimes only option is prevention. To have the greatest impact, prevention efforts must start at an early age. Childhood obesity rates in Latin American are among the highest in the world, with one in five children under 20 years old either overweight or obese (5) . Obesity comorbidities, such as cardiovascular disease and type-2 diabetes, are also increasing rapidly, and severe morbidity and mortality from these conditions affect a larger percentage of people and at an earlier age in Latin America than in more developed countries (6, 7) .
The childhood obesity epidemic in Latin America overlaps with the continuing problem of chronic undernutrition. This phenomenon, which also exists in other regions of the world, is known as the 'dual burden'. In many areas, and even within families, undernutrition and overweight coexist posing a challenge to prevention initiatives. In most countries, child healthcare systems are geared towards focused, frequently short-term interventions to prevent acute illness. In contrast, obesity prevention requires substantial, long-term changes in the food market, lifestyle and even urban planning and transportation. Thus, very few, if any, countries in Latin America are prepared to confront the rapid growth in childhood obesity prevalence, let alone implement successful combined programmes and policies that tackle both undernutrition and overweight.
Notwithstanding current economic stagnation in the region, Latin America has experienced a significant economic development over the past 20 years. Unfortunately, this growth has led to some of the largest income disparities in the world (8) . A study in Organization for Economic Cooperation and Development countries found that income inequality accounted for 35% of the variations in female obesity (9) , and another study identified an association between obesity prevalence and food insecurity, a proxy of economic disparities (10) . Furthermore, adoption of market economy principles and policies has favoured the rapid introduction and consumption of high-energy, low-nutrient foods, principally in large and middle-sized cities (11). These changes, along with increased and unregulated expansion of urban environments, have resulted in an ecosystem that discourages healthy eating and an active lifestyle. Because Latin America is about 80% urbanized, this environment affects the majority of the region's population. These adverse health consequences primarily impact lower-income groups, who have less resources and education to confront these inevitable health risks.
To address this growing health concern, many Latin American countries are experimenting with different interventions and public health programmes to prevent childhood obesity. Governments and non-governmental organizations have promoted regulatory initiatives to modify food and lifestyle environments. While some of these initiatives are aimed at modifying known risk factors for obesity, which are highly prevalent in the population, others lack a robust base of scientific evidence. This environment creates a living laboratory that can test novel approaches and evaluate programmatic and policy initiatives. In fact, impact evaluations for some of these risk factor exposures regulations are available or in process (12) , although most initiatives have not been evaluated. Opportunities exist to conduct multi-site intervention studies as well as implementation science-oriented research to assess the generalizability of effective interventions across diverse settings within countries, across the region and along border towns in the United States. The evidence and lessons learned from this research will not only inform childhood obesity prevention efforts across the region but can also lay the groundwork for an understanding of how to prevent childhood obesity in different settings around the world.
There are ongoing efforts to capitalize on lessons already learned. In February 2017, the Caribbean Public Health Agency, the Pan American Health Organization and the Caribbean Community brought together key stakeholders, including the Ministries of Health from Mexico and Chile, to develop a roadmap to prevent childhood obesity.
Mexico and Chile presented their experiences implementing a sugar-sweetened beverage tax and food marketing legislation (respectively), each of which relied on research and evidence to support the policy's development and implementation (13).
Initiatives such as this and scientific opportunities in the region point to a need for targeted research and research training, informed by a thoughtful set of questions and priorities. In response to this need, the Center for Global Health Studies at the National Institutes of Health's Fogarty International Center convened researchers, policymakers, programme implementers and other NIH Institutes and Centres in October 2014. The workshop summarized the state of knowledge on childhood obesity prevention in Latin America and the opportunities for research to impact programmes and policies. The articles presented in this series address the multifaceted nature of childhood obesity prevention as discussed at the workshop. They include an assessment of the current status through available data and evidence, an analysis of the knowledge translation elements needed for evidence-based policy initiatives, a review of the research agenda that, if implemented, will lead to implementation of successful prevention strategies and an evaluation of research capacity needed to address obesity across Latin America. Taken together, these components (Table 1) are essential for moving the field forward.
Importance of novel partnerships and collaboration
The development and implementation of interventions that can effectively prevent childhood obesity at a population level requires the engagement of multiple disciplines and sectors. One of Latin America's strengths in addressing childhood obesity is the clusters of scholars in multidisciplinary centres and departments (14) . Further encouraging multisector teams and expanding them to include disciplines such as communications, economics and policy analysis will be essential. These efforts will require expertise in designing and evaluating complex interventions (15) (16) (17) , synthesizing evidence (18) and moving forward into application. Multidisciplinary approaches that examine diet and physical activity together have the best chance to improve understanding of the multiple influences on behaviours and obesity and how these may operate differently in subgroups.
Multisector collaboration is critical to identifying priority research needs, conducting certain types to research and translating this evidence into programme and practice. An immediate goal is to encourage and facilitate robust interactions among the academic sector, civil society and government institutions that are addressing childhood obesity. This increased dialogue and partnership can help to ensure that research addresses high-priority questions for the governments and that governments are better informed of available evidence, as well as the promises and limitations of research findings.
For a number of reasons, the historical experience of partnerships between nations (and even between institutions in the same country) in Latin America is rather limited. Competition for limited resources, a lack of strong guidance on national science policy and misplaced nationalism have all been factors. However, it is imperative that governments in the region foster cross-national learning and collaboration, so that countries do not have to reinvent the wheel and can translate lessons learned from other settings to their own unique circumstances. Multinational studies can also yield insights related to genetic, socioeconomic and cultural variables that cross national boundaries.
In addition, the food industry contributes a considerable fraction of the daily calories consumed in many Latin American countries, particularly in urban areas. Nationallevel partnerships between governments, academia and industry are essential to addressing childhood obesity; however, there are few examples of these entities working together. This is in part due to a lack of consistent rules and ethical principles for private-public sectors collaboration and perhaps some negative experiences of prior attempts to collaborate. Future efforts to create these partnerships should address these challenges by establishing well-defined and measurable goals and delineating clear rules of engagement.
Conclusion
Given the growing rates of childhood obesity in Latin America, we need to understand the causes underlying this epidemic and the most effective ways to address them. The following articles aim to articulate what research is needed, gaps and opportunities to build relevant, scientific capacity, lessons learned from successful efforts to utilize research in programme and policy development and opportunities for building new partnerships and collaborations. Thorough evaluations of current initiatives will help identify what is currently working to prevent childhood obesity, while continued research seeks to understand the risk factors and methods for intervening. Supporting this research by building capacity throughout the region and encouraging partnerships and communication between researchers and policymakers and programme implementers will help to ensure that these efforts are sustained. The landscape analysis reviews the current literature to understand the state of knowledge around childhood obesity prevention in the region (19) . The article highlights critical topics, including the phenomenon of the dual burden of undernutrition and overweight and key aspects of the nutrition transition. It addresses the disparities within households, countries and region; distal and proximal causes of childhood obesity; and barriers to addressing obesity prevention in the region.
Childhood obesity is an evolving field that requires a cohesive research agenda to guide the scientific community, research funding agencies and national governments (20) . This article presents the unique research challenges and opportunities in Latin America. Addressing these research questions will advance evidence-based policy and practice in childhood obesity prevention.
Through case studies of current obesity prevention policies, the article examines the key components of successful implementation and sustained food and physical activity policies (13). It explores the role that research plays in supporting this policy development and implementation and presents lessons learned about rigorous evaluation and knowledge translation.
An analysis of existing literature highlights the need to build research capacity for individuals, institutions and network partnerships and collaborations (14) to move this field forward. The article addresses capacity gaps and strategies to strengthen capacity, including investing in more well-trained scientists, encouraging regional collaborations and growing the proportion of work that reaches publication in respected scientific journals.
